Intraepidermal nerve fibers increase in dry skin of acetone-treated mice.
Skin dryness is apparent in several pruritic skin diseases, such as xerosis and atopic dermatitis. Our previous study has demonstrated an increase of nerve fibers in the epidermis of patients with xerosis, suggesting the contribution of nerve fibers to itching. This study was conducted to reveal a direct linkage between dry skin and intraepidermal nerve growth. ICR mice treated with acetone were used as a dry skin model. Time-dependent measurement of transepidermal water loss (TEWL) and stratum corneum (SC) hydration was performed on the treated areas. Moreover, both the distribution of intraepidermal nerve fibers and the expression of epidermal nerve growth factor (NGF) and amphiregulin (AR) were examined sequentially with immunohistochemistry and quantitative RT-PCR. The same experiments were carried out in control mice treated with sterile water. Enhanced TEWL and decreased SC hydration were observed in the acetone-treated skins during the first hour after the treatment. These parameters gradually returned to the normal range within 48 h. In the acetone-treated mice, we found that there were many nerve fibers in the epidermis between 16 and 48 h after the treatment. No changes of the parameters for barrier disruption and intraepidermal nerve growth were observed in the control skins. Moreover, the expression of epidermal NGF and AR at the protein and mRNA levels was increased before the penetration of nerve fibers into the epidermis. These results suggest that increases of epidermal NGF and AR levels are associated with intraepidermal nerve growth in acetone-treated mice.